Many plants have natural partnerships with microbes that can boost their nitrogen (N) and/or 26 phosphorus (P) acquisition. To assess whether wheat may have undiscovered associations of these 27 types, we tested if N/P-starved Triticum aestivum show microbiome profiles that are simultaneously 28 different from those of N/P-amended plants and those of their own bulk soils. The bacterial and 29 fungal communities of root, rhizosphere, and bulk soil samples from the Historical Dryland Plots 30 (Lethbridge, Canada), which hold T. aestivum that is grown both under N/P fertilization and in 31 conditions of extreme N/P-starvation, were taxonomically described and compared (bacterial 16S 32 rRNA genes and fungal Internal Transcribed Spacers -ITS). As the list may include novel N-and/or 33 P-providing wheat partners, we then identified all the operational taxonomic units (OTUs) that were 34 proportionally enriched in one or more of the nutrient starvation-and plant-specific communities. 35 These analyses revealed: a) distinct N-starvation root and rhizosphere bacterial communities that 36 were proportionally enriched, among others, in OTUs belonging to families Enterobacteriaceae, 37 Chitinophagaceae, Comamonadaceae, Caulobacteraceae, Cytophagaceae, Streptomycetaceae, b) 38 distinct N-starvation root fungal communities that were proportionally enriched in OTUs belonging 39 to taxa Lulworthia, Sordariomycetes, Apodus, Conocybe, Ascomycota, Crocicreas, c) a distinct P-40 starvation rhizosphere bacterial community that was proportionally enriched in an OTU belonging to 41 genus Agrobacterium, and d) a distinct P-starvation root fungal community that was proportionally 42 enriched in OTUs belonging to genera Parastagonospora and Phaeosphaeriopsis. Our study might 43 have exposed wheat-microbe connections that can form the basis of novel complementary yield-44 boosting tools. 45 46 47 3 49 The spread of chemical fertilization practices was one of the main features of the Green 50 Revolution. These yield-boosting methods are so efficient that they quickly became worldwide 51 pillars of intensive agriculture. The environmental costs associated with the currently generalized use 52 of inorganic N and P fertilizers are, however, mounting [1-4]. Although it remains manageable now, 53 this imbalance could eventually compromise the sustainability of our farming system [5-6]. It 54 therefore constitutes a strong incentive for the development of complementary yield-boosting tools.
The proportion of each microbial community that was captured through the sequencing 181 efforts described above was estimated using R package Entropart (Chao estimator) [58] .
182
We then sought to determine whether significant differences of mean community The bacterial rhizosphere communities of the four Rotation A plots showed significant 266 differences of mean dissimilarity (p = 0.0001, R 2 = 0. 27). The differences found in two pairs of N-267 starved/N-fertilized data subsets (N 45 P 20 /N 0 P 20 : p = 0.0004 and R 2 = 0.18, N 45 P 0 /N 0 P 0 : p = 0.0004 268 and R 2 = 0.27, Fig 2C) and one pair of P-starved/P-fertilized data subsets (N 45 P 20 /N 45 P 0 : p = 0.0176 269 and R 2 = 0.12; Fig 2C) contributed to this signal. Only two of the latter three nutrient-starved subsets 270 were also significantly different from their bulk soil counterparts (N 0 P 20 : p = 0.2649 and R 2 = 0.07, 271 N 45 P 0 : p = 0.0003 and R 2 = 0.15, N 0 P 0 : p = 0.0003 and R 2 = 0.17; Figs 3A, C, and E; Table 1 ). None 272 of the above comparisons were performed between data subsets that showed significant differences 273 of group dispersion. The procedure used to identify OTUs that had significantly higher proportional 274 representations in the N 0 P 0 rhizosphere subset than in the other two to which it was compared (N 45 P 0 275 rhizosphere and N 0 P 0 bulk soil) highlighted representatives of taxa Erwinia, Chitinophagaceae, and 276 Variovorax (Fig 4B) . The procedure used to identify OTUs that had significantly higher proportional 13 277 representation in the N 45 P 0 rhizosphere subset than in the other two to which it was compared (N 45 P 20 278 rhizosphere and N 45 P 0 bulk soil) highlighted a representative of genus Agrobacterium (Fig 4C) .
279
Significant differences of mean community dissimilarity were found among the fungal root 280 data of the four Rotation A plots (p = 0.0001, R 2 = 0. 13). The differences found in two pairs of N-281 starved/N-fertilized data subsets (N 45 P 20 /N 0 P 20 : p = 0.0032 and R 2 = 0.08, N 45 P 0 /N 0 P 0 : p = 0.0004 282 and R 2 = 0.11, Fig 2B) and one pair of P-starved/P-fertilized data subsets (N 45 P 20 /N 45 P 0 : p = 0.0024 283 and R 2 = 0.07; Fig 2B) contributed to this signal. All of the latter nutrient-starved subsets were also 284 significantly different from their bulk soil counterparts (N 0 P 20 : p = 0.0003 and R 2 = 0.28, N 45 P 0 : p = 285 0.0003 and R 2 = 0.24, N 0 P 0 : p = 0.0003 and R 2 = 0.22; Figs 3B, D, and F; Table 1 ). These 286 comparisons were, however, performed on subsets that showed significantly different dispersions (p 287 < 0.05). The procedure used to identify OTUs that had significantly higher proportional 288 representations in the N 0 P 20 root subset than in the other two to which they were compared (N 45 P 20 289 root and N 0 P 20 bulk soil) highlighted representatives of taxa Lulworthia and Sordariomycetes (Fig   290 5A ). The procedure used to identify OTUs that had significantly higher proportional representation in 291 the N 0 P 0 root subset than in the other two to which they were compared N 45 P 0 root and N 0 P 0 bulk 292 soil) highlighted a representative of taxa Sordariomycetes, Apodus, Conocybe, Ascomycota, 293 Crocicreas (Fig 5B) . The procedure used to identify OTUs that had significantly higher proportional 294 representation in the N 45 P 0 root subset than in the other two to which they were compared (N 45 P 20 295 root and N 45 P 0 bulk soil) highlighted a representative of genera Parastagonospora and 296 Phaeosphaeriopsis (Fig 5C) . 
